The absorption and translocation of 65Zn by of zinc absorption. The absorption in the presence Satsuma orange leaves have been investigated. It of EDTA was inhibited tremendously, whereas the was found that zinc was readily absorbed by the translocation of absorbed zinc within the tissue was leaves and addition of calcium hydroxide to zinc accelerated remarkably. Further, in the presence solutions resulted in a marked reduction in absorpof a fruit, there was a notable accumulation of Lion of zinc. Addition of other elements like boron, translocated zinc in the fruit, proving the formation molybdenum, magnesium and manganese exhibited of strong "sink" to zinc. a quite irregular trend in inhibition or acceleration Zinc is considered to be indispensable for the growth of all living organisms. There is redistribution of zinc from old leaves to new bloom and growth flushes, which exhibits more upward translocation than downward5,6,7,8~. Chelated metals are absorbed less readily by leaf cells, but a higher percentage of absorbed metal is translocated out of the leaf9~. Further, it has been reported that fruits act strongly as "sink" 4) and the extent to which applied 14C is absorbed by the berries of grape vines depends upon the developmental stage of fruits and leaves3~. However, the dearth of data on the absorption of zinc as influenced by the addition of calcium, urea, boron, molybdenum, magnesium and manganese emphasized the need of data for successful f oliar sprays.
Summary
The absorption and translocation of 65Zn by of zinc absorption. The absorption in the presence Satsuma orange leaves have been investigated. It of EDTA was inhibited tremendously, whereas the was found that zinc was readily absorbed by the translocation of absorbed zinc within the tissue was leaves and addition of calcium hydroxide to zinc accelerated remarkably. Further, in the presence solutions resulted in a marked reduction in absorpof a fruit, there was a notable accumulation of Lion of zinc. Addition of other elements like boron, translocated zinc in the fruit, proving the formation molybdenum, magnesium and manganese exhibited of strong "sink" to zinc. a quite irregular trend in inhibition or acceleration Zinc is considered to be indispensable for the growth of all living organisms. There is redistribution of zinc from old leaves to new bloom and growth flushes, which exhibits more upward translocation than downward5,6,7,8~. Chelated metals are absorbed less readily by leaf cells, but a higher percentage of absorbed metal is translocated out of the leaf9~. Further, it has been reported that fruits act strongly as "sink" 4) and the extent to which applied 14C is absorbed by the berries of grape vines depends upon the developmental stage of fruits and leaves3~. However, the dearth of data on the absorption of zinc as influenced by the addition of calcium, urea, boron, molybdenum, magnesium and manganese emphasized the need of data for successful f oliar sprays.
Materials and Methods
For the absorption studies, young and old leaves were used from three year-old Satsuma orange plants (Citrus unshiu) grown in the pots under field conditions. Young leaves were about one month old of spring flush 2 and old leaves were from spring flush of last year. For the present studies 1 mci 65ZnC12 was incorporated in 50 ml of 500 ppm ZnCl2 solutions and pH was adjusted to 5.0 with dilute solutions of HCl or NaOH as it was noted that the optimum pH for the absorption of zinc was 5.0 to 6.01). For the time course and translocation studies, the solution of the radioactivity above mentioned was used and samples were collected accordingly. For the effect of calcium hydroxide, however, the solution of 500 ppm and for the effect of urea, boron, molybdenum, magnesium and manganese the solution of 1,000 ppm with half radioactivity were used. For the examination of calcium hydroxide effects, leaves were plucked two days after the treatment and for the rest elements three days after the treatment. Except for the absorption study with urea, boron etc., which was made in the first week of February, 1970, the other studies were made from mid-April to June, 1969.
For the translocation studies with EDTA, the newly emerged shoots in spring were * 65ZnC12 was received from New England Nuclear Corp. ** Research student under Cultural Exchange Program. *** Interim research student from The Nihon-ekihi Co., Ltd.
Received for publication May 18, 1970 ARORA YOSHITAKE MATSUMOTO: Studies on the absorption and translocation of 65ZnC12 299 selected (Fig. 4) and the second leaf from the base was treated and shoots were plucked at the 10 th day. For the effect of the fruit, the apical shoots with fruits were selected and plucked at the 7 th and 30 th days (Fig. 5) . In the preliminary experiment we observed that there was not much difference among detergent solutions of different pH (3.0, 6.9, 9.8 and 11.0) in removing zinc from the leaf surface. Commercial detergent solutions with pH 9.8, therefore, were used for washing the leaves and other plant parts. After washing, the leaves and other parts were dried in an oven. Air dry samples were powdered and radioassayed for 65Zn with a gamma well scintillation detector . 65Zn recovered in plant parts other than the treated leaf was considered to be translocated zinc. All treatments were repeated several times and the data reported are the averages of at least five replications in all cases.
Results and Discussion and 47.69 %, respectively) was observed when solutions of the same concentration were added.
In the case of urea and boron, there was a sharp decrease in absorption as the concentration of calcium hydroxide on absorption increased from half amount to full amount but magnesium did not cause much reduction until the amount was increased more than that of zinc.
Among the three, magnesium increased maximum absorption of zinc at all three concentrations.
Molybdenum exhibited maximum absorption of zinc (40.63 %) at 1,000 ppm, whereas 500 ppm and 1,500 ppm rather caused reduction, i.e., 27.63 % and 22.47 % absorption, respectively (Fig. 3) . Manganese Although the present data with regard to translocation to the different parts showed some variation, it gave clear cut indication that there was more translocation of Zn when EDTA was added.
5. Effect of fruits on translocation of zinc. Translocation was increased when the shoot bore a fruit on it (Table 2 ). Translocation at the 7 th and the 30 th day did not much differ.
However, at the 30 th day more translocation was observed in young leaves, fruits and stems, whereas the amount of zinc contained in the old leaf below, old leaves above, and the treated leaf was reduced. It showed the redistribution of translocated zinc from old leaf below and old leaves above to young leaves and fruits, which showed more upward translocation than downward8>. 
